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Abstract: 

PROBLEM TO BE SOLVED: To effectively introduce an incident light to light receiving parts by reducing 
influence of alignment deviation and optical path deviation in a small F value or the like, without deteriorating 
sensitivity of the light receiving parts in a solid-state image pick up element. SOLUTION: In the solid-state 
image pick up element, an insulating layer 3 which has a wiring inside is arranged on a semiconductor substrate 
1 on which a plurality of light receiving parts 2 are arranged. A hole 5 for forming an optical waveguide is 
formed in the insulating layer 3 above the light receiving part 2 and filled with transparent material 12, and an 
optical waveguide 5a is formed. Above the optical waveguide 5a, a microlens is arranged wherein the focal 
point exists inside the optical waveguide 5a and is set in the vicinity of the surface of the light receiving part 2. 
COPYRIGHT: (C)2002,JPO 

JAPIO 

© 2005 Japan Patent Information Organization. All rights reserved. 
Dialog® File Number 347 Accession Number 7249788 



http://toolkit.dialog.com/intranet/cgi/present?STYLE=1360084482&PRESENT=DB=347,AN=724... 6/13/2005 



(19) 0*H4#fFJr(JP) 



#H2 002-118245 

(P 2002-1 18245 A) 

(43)4*M 0 ¥J&\4*E4M 19 0 (2002. 4. 19) 



(51)Int. CI. 7 




F I 




r-^-h* (##) 


HO 1 L 


27/14 


GO 2 B 


3/00 A 


2H048 


G 0 2 B 


1/10 




5/20 10 1 


2K009 




3/00 


HO 4 N 


5/335 V 


4M118 




5/20 10 1 




U 


5C024 


HO 1 L 


31/02 


HO 1 L 


27/14 D 


5F088 




#3tt*# *W* »*««>«C 1 1 OL 


(£9H) 




(2i)a^#-^ 


«FB2000-31 1205 (P2000-3 1 1205) 


<71)ttJ«A 


000005049 














(22) ale 


¥/&12^10J3 11 0 (2000. 10. 11) 




AK^Aismp^B ; [H:s?&Br22#22^ 






(72) §tm* 












*EJl¥*Emi5irffiF»K«»Br22#22# v- 
















(74)ttS A 


100078282 

























(54) mmnzm zxfzom&xm 



(57) 

iK5aSrMt5. ft>ll&iSg 5 a _h;»7 Kite, UVX«> 



(o) 



(b) 



(c) 



11- 



-3 
•5 




1 

»«^«i3ix-cv^sni*«i i^iE«oia«e«ik*^-. 

£^ & ifc > i^y^ry©'M< Hit 

S*Mt5 t # \z.W>$L <DX-3b 5 if 2 Jcf2 
[1***8] SulS^SSSco(RiJ^I4, T/u§=$rA» 

[11*510] WE*3H![Krttt**«-»-e«*Six 
Tl^.5fl|#«2. »#*5*fcM:tt#«6K:E*i<©Hft: 

[0 0 0 1] 
[0 0 0 2] 

[ooo3] m i 4 tc^-r«3gi4, 

Pfliix-C*5 9 , g5fcffl5 2, Sjttei^lCCD, TkWK&C 



(2) 2002-1 18245 

2 

^ttiau mm.^mccuti^h7Kw-mmccD^t 
[0004] r.<D«t sfcHfl^ffcsimcfev^cttu 7* 

E»w#Ji<l:*sit//-ei6IMi«)BW^*# < 45Con 

[0 0 0 5] ift^ ^ro|ffl«Sr»»t5*:«>«>*«fei:'L 
t, #HI^7-4 5 8 0 5t^#S¥8-l 3 9 3 

-C*fe5„ rHiat), -hEHJHSrWSerSi:*^ 

V^-f 9 n u VXfc J; uqZfflffcJi Ogatas njffi 

20 §)ft/tl^5o 

[0 0 0 6] «Tic % ro±5 4*t»KS:tt51* 

[0 0 0 7] ^ 1 0«a|T-«, HI 8 {c^i-i 5 tcS3t$B 2 

Sixrv^s. Rid, 7d-hyy^77^ssriv^ < g 

ftgB 2 tfv>&< tt>— SC^^P^-tirSipfcy T^v 1 ^• 
^^-^^5/^i/^ (RIE) ffiSrfflV^ MD{ffi4J: 

O7C5^r^fiK-t-5 0 Ml:)£CT1 0 0 0ty^hn 

7£rffMLT, RIESiaOS^C, ?t5(l«gl$J£l 

ICS i 0 2 ^<DBl«7tt-WUTSWi*fJ|SH 2Sra»6ii 

sr. Wfcikm&m^*m^xmmtfL-tz>. 
[0008] ^2 omits ±mm i ©^j-e^ L^siig*- 
*o*mfr>'A'yynfe<»Kj: 9 mm LT7<: 5 F^SeSrafe 

jiA/-e = T^l 2 i: 3te*ifci&5 a SrJBric-fS. 

a, ±iEm i <£>0tj t raaiftBff-cva^bJi 8 

50 tt*7r-f^-4:ra«K^S»L**Sfe3t*«K5 art 



(3) 

3 

[0009] m3 <D&\te. m 9 ic^k-tx o ±.&m 1 

©#JT-^ LfcSfig^ffitcJ: 9 ft 5 Sr«j*», &am 3 £ 

fy?-** *o uvX9 ZM&MfiL-rZo ©*§-£•(- 
fc, ±IS^2<D^Jtl^«(c s AW#tt£K*tLftase># 
jg«S§5 a rtfcifctr. S&fc, » 3 ©«-?«» 
5 a *ttA-fSffiB*f*tmi 3©W*t> 10 
8 ©®^ t <oS«: 0 . 2 £ATT-fc*U£ . ^ffl-ftlR 8 b 
*3t«K5 a ©^ffiK^T A*f #©«&&<£*■? 

[0 0 10] £ib}C, ±I5JR 1 ~IM ©t£*0!ll;i*S^T 

i\ Hi 0K>± 5 Iw-TD 5 a it5: 

ttW«Tfc5„ r©4§£% t5t*j6SS5 a CD 

jttJtttibamm&trttT-'S^ytm&us a ©#& 

&X'ZZ> 0 20 
[0011] 

[isK^watL.t 5 t-tz&m] ±m vtz&m* 7 - a 

5 8 0 5 ^'Ai&^&mW- 8-139300 4§"&$B©ftfl? 
X(t. ft«afc«f©A*tffiifi#l;iA*t*©JISj#i (wX© 

tic J: 9, 3fcjS$£i&ffl©:fi:©Si;*£^;t5r ifc±9, 
« S: m a* ft * [fl « Sr 5 ffi* © 

[0 0 12] t^^r*. l/yXR?co¥t"^ (mm) # 

¥±&fbn©s(ttffi*sw«®^© 3/ ^ t m u < ft 5o w 

©i#f-u>-X©;»i3fcffi»tiS*tft9, 
**©#**#1-* SAT©R9§ 

«±*(ift5J5if. uvX©J?£ t ft5„ L*» 

U i/VX«sf<4 5t¥5i:, ¥£fc(£ifi<ft9, 
X©«3fi*SHJtlcft5 D i£fc, uvXJBSB-ett^SjtS: 
Alt5t©-Sl5^«!I^CftoTL*Po 
[0 0 13] Sot, AJW*©*3*=^^cftV>^ffi-t , fF 
«S*L-5*±»©«(-*iffi11l4. A^3t^v-^X*Bf^ 40 
R*Mti* I- i/VXi:A»t5f*©i/VX|gS t ,„.«© 
t # (' *3t $ ix 5 fitt- <fo 5 „ 

[0 0 14] lit, l/^Xco-e£E©@HJf(-*3V^Tft^ 

te, t^it, u^xsffl95T-©A«^ e tfsxy 
*-Aift*i3\ -fft*p*b, 
s i n 8 = n o/ n i • • • ( 1 ) 
$r«fci-i:#©ttT-fc?) 0 ft*3, 7 V b 

mi l (d^-f-J; 5tc, R*t**soicftS**T?*> 50 



2002-118245 

4 

9, k*tftAM£©A**3fcfi:£Kat£;ft-5„ 
±fE5£ (1) tCfc^T, nott£j5f©JB*r«*-e 
fc9, n,IJUyXC0lllT*ffc5. w©^, 1112 

W= 2 R s i n 0 •••(2) 
t ,„,„,<= R ( 1 — c o s 0 ) ••• (3) 
©H^J&lrrSo mUlf. W=4/xm, no= 1 , ri! 
= 1. 5k-tZb. ±fE* (2) 2>>ibR=3 ^mtft 
9. ±1E5£ (3) frb t lm=) < = 0 . 7 6//mift5<, w 
© t # »C&£<fcgtfS*-tSB t ft 9 , ¥tftl- U- >X» 
B*»e>«jS(flC«*-C©e«*s*/hi:ft5. 
[0 0 15] £,&&griS*±gBtd*>5#-£{£o^T%;i 
5 t . /hFfl[»ci3»t 5*»©-f Jx4fctt«Alitt«©i'H 
^>ft<ft5tv^5^ y 5/ h^fot), A*t3t«:»Iff1*3l 

LTV* < icotit, @j^©«SWk*3J; 
t«Bit6©#Ji<b!4J«t 9— giitfi:, ±15SC (2) tcfc^ 
"CW*S/h*<ft9, Rtl/hUT. M(jft(IScKtt$&lc± 
Xiz&m-tZo *iD~jj s w ffl*ifyf) as/h$<ft 

9, Sfc, JfeSWl 3 ©«**««< ft 5©-C, 3t^£SS&5 

[0016] r ©«^, ill l 2 (c^-r «fc 5 (-x f&MGLtSL 
fc±.Xlz h 2> Jt * 1^** »B 5 a {RiJ^(C*f -f 5 ft^AW 
^|*S/h$<ft9, Alt*0*i«IS5 artt©M@ 
**s#<ft5. *"C. 3t*«i5 5 a *s»< , ^ 

g<ft§i:, 3t^&SS5 a^ilii(c*5V^•r^»ftSM 

S r. i dSSjS b ft 9 , WJIglc^ LTAWfi S v > 

< ft 9 , 3t#«B5rt-C©A»*©«S* s <KSt 

[0 0 17] jfcfc:, «jSfi[1t!6ST*fc*>5*S-, -Tft^ 
*> % i/yX«!l^Mi:o^T#x.5. r©^, 3ts§ 

^itA/T?3t*&S^A*tB* s /J^ < ft 9 , i^^Xy*^ 
f>a<ft5t, 3t*«»©A*B*>e>illljS^ixTL* 
5 33-t*t* s *>5. r©J;5{-3fe«iSSS©AWS^e>^ 
^TLi^i:, *5t^tifcA«3t©{ii:A/ifd5S* 
Si5 (cPM L ft ^ £ v * 5 81#J ft fflB 5 1 * ig r -T r t (c ft 

So 

[0018] rh.^&itstfticii, ±iS^3©#ij© 
3t*KS§?t(C7 i -^-S:^ltT^Sg5r-r9i* 
^(-U, 3t*«»A*tffi*J£»fS-i:^#x.e>ix5. L 

*{c®<ft2,fci?), 7— 0° *»fe*»ft 

S^©Alt^tt, llHl©5^St- 
2X (90-90 • • • (4) 

fo^LTV^<fc», (Hi 3CSt±5t, Tt^SS 
5 a rt(c*3(t5S^©^ c fT-S*gC2 icSJjg-tir-f iz % it 



I 



5 

©flfefctf-HNWfJtixS r t lefts. 
[0 0 19] ^(DJ;?!:, ».^.{4«^±*(cfc^#-a-e 

[0 0 2 0] $f>Jc. *LSfc-C*3t«, ±IE^*S^ic 
*s rt 5 3t*«K»-**>ixfc A*t#a*l?t«S&-6«:*S.S r. b 

[00 2 1] Z.(DXo fef£3iE&ffi0lIB5rft 

5 = 

[0 0 2 2] 

x, &ftm&&±jj iz^ * ? * is 

[00 2 3] BtrlE3ti»«IS<0«B**J«SWs|SSr*i-5* 
[0 0 2 4] SMBil5S»*SrWi-*?WSItt, 7\*S=* 

a n «, mai.Trfi'Sx.y-i'iodnttK 1 1> i«s 

[0 0 2 5] SulSiSStt^**-t-**IBIi:«ulBiffeigtSt 
[0 0 2 6] S&lE3t*«BSi:S9f5^«i:WWi^ »3t 

[00 2 7] BtrE3t*SEKf4s IffilBf&ttUI «t 9 f>i^®#r 

[0028] ifrfE7fc*$ES§tf>{agiti4, fttre&suifceJli 

[ 0 0 2 9 ] lltrfe##8«0>fc«tt\ 7;K = ^A> 

trttn&m^xm&lrZZb&XZZa 
[0 0 3 0] BtIf57t*&Krt«*7 — 

[0 0 3 1] WIE3tJ»«[»rtM:»3te«-W-C«fife*ixTV^ 



(4) 2002-118245 

6 

[0 0 3 2] «rlBt6BJi©±B5*S!l5Ri**!H4*fcW:flS» 

[0033] yr« *»Kcof^fla^ou^aftw-T5o 

[0 0 3 4] ^BJ^fcoTfi, S*Wf-A#t3tas, 

2? d u vxici 9 STtge^sttifii-sat-rs rt*< 

10 WlElS:fc'M<t5ri:i0iT^5. *<B*S*» A4*3t«) 

v^<DX\ *3WKBrtfcAl**ixfc**fcov>rf4» JgJ» 

[0 0 3 5] **«K<0«ffiS:iflSR*t4iS:*-i-5i»IBtt? 

i 9, flO*t?C3S*t«*S:lft±i-5wi:*ST? 

20 * s: jfir-r s an* t i&jmi t © m i wt&tttt«R £r it x t 

[0 0 3 6] 3ftgft&£feilJ|£e>fflfc. Ttag&SSSrtH 

\i± 9 , %*&i»*MitJi * 9 t>&mm&<D#&xmi$. 

[0 0 3 7] jfc&grt&l;:IBi&£7&S;-t-5B8tc:, iRISSr 

30 rtms. 

[0 0 3 8] SkK, 9 — 7 4 

[0 0 3 9] ^fejc, ±IEIfei^gW±St:iS5gW^* 
■Ct4*V^^SriiofcA4t*SrR*t*fcM:»il5lS*-C, 
[0 0 4 0] 

40 mw<omnoi&ffl arte, *&m<omn<omm\z-z> 
[0041] mmmm 1 ) hi ( a ) ~ ( c ) % 

E0-CS>5„ w©@#:ig«^l4. Ell (c) (-^i-J; 

«^cDS7tSC2^^Lfc^^SSl±{-, 16 
^cS3^?fM^^TV^-5o r.<D|6i@Jg3lCf4|lI^U/iV'> 

TV>5» S7tSC2±iC(43t«KS§5 a^^:(tP)ttTV^ 
50 S„ 7t*«SS 5 a OdMSicttKttttitMS 6 t 7 



7 

[0 0 4 2] rcoBftot&Hf^fi, 0iJ^tf«TC>J; 51- 
VXimZHZ* Si\ ^<7>S5tgi5 2?r^fi)cLfc^ 

[0 0 4 3] ftlc. u^bBt irrx*J<9~- V) 11 
SrBUSU BWI©«&-tt*iJ:ue»WtK«LfcS i 0 2 
6 *5 J: tf&Jiiif flg 7 WCVDSi fc 
iiy7XvcvD^Ci •Jf^M-r^o ro^JR»J!7 
irLTH i«Rlt*Sr*i-5T/V'5 5i^A (Al) ,i 
(Ag) , & (Au) , ffl (Cu) \ Zlsf^T-^ 
(W) £ it r ;h, <b 5 CI t^T'#5o ft 

*>\ 3 twisii t &mmm 1 1 «>®»©*5-t n«« 

[0 0 4 4] *<d&. -K 5 rtsc S i o 2 ^opr«3ti-*f 
U-CSWittW l 2 Srffl»3iA/-e» 3t**K5 a SrJ^fig 

t5o ft*5> r^nnc^^r, i o (SA&fTts&Sr^-r. 

[0 0 4 5] *fc{4, ±CI6»tt?»l!l6 *r^*-f IC, 
7 Wft:fc> OCSi 0 2 *<73i7 7 y KM 7 Srflgja 
U 3t^BSfflro^5(CS i0 2 iMgO©l^(0 

[0 0 4 6] *mmmm\z.£tin. 

iSSO[PiJiS-|§ISr i:*st?t5o ftjgiSSS 5 a coiffllf K 
S§5 a©£3fca5Stei£<15^T^w<-8:Rttfcfc<B# 

*KSS5 a »^4 1 T'7t^(iC^^TS7tgP2^iiJJlL/<C 

lets, iaro^T^tJ:?!;, A*t3fea«a*fiff#Kd 



(5) 4#§B 2002-118245 

8 

A»£>£flS-r5ri s , rro^-g-T*t), El2{c^i-J; 3(C^«> 

[0047] (£tt7gflg 2 ) 03ii mmmm 2 CD@#: 
*a«m^i4, 5 a 755. iffe^e 3io hmtnm 

10 ©i^M^l3f«Jiit^5 0 

[0 0 4 8] r©H#:aHft*-7-0*i3t^*SV^-CI4, SlSfc 

3 ± 9 <i>jn#r*©«v\ t i o.*©a*tttt» 1 3 & 
5 a zm&L-rZo msff^ 

flfil t[H«(-^ta<t;M8*5 < t^>^.y7 B -v^^ n l/> 

[0 0 4 9] r.©HlfijBtBiw±ix»i, mm 3 a** 7 y 

K«, 1 3iS = 7iiLTiffiU SlJfe^ 

20 [0050] mmmmz) mm. mmBw^sn^w 

m&f\cltm$i& 5 a<0{H!l^/5S^$tbTl^o 
[0 0 5 1] A 1 9fr/<$ — 1/ 1 5 <£>^/&B#-^ 

^»^tv^< r itci 9. 04 (a) {c^-T J: 5 

T»±, ^S?S& 5 a <0«fig*fl4iffei^S 3 X'h <0 , fll©** 
[0 0 5 2] $?5^, r<75#feJ4, H^comiffl{t;*3«tt5 

t^-r-§r5 0 0 4 (b) ic^-fj;?!;:, IfeSJl 3 tcIEi^ 

tttt, H!4 (a) xm.m\^timmmmtmm\z. ytm®. 

40 S§5 a Sr»*i-5. *<0&l*. *«6»t8 1 t l^^lt-^PS 

[0053] iBSiroatiW{l:^iiA/-e, 0i)xi4®^t o s/^- 

^2Mm, t&WiM<om^-i s 1 0 ymlC^Si:, 77^? 
hit 1 0St«^l5 J: 5*ift!*VN3l£J»ftKffl^S:JI?Ai-5 

50 ?tfca«>atf^4:t**-c*<ft5a3-tix*J*> 



9 

[0 0 5 4] ^rr.T% ±izELfc^/W— — i/ift 
1 4 fi/us<? — ^tf 1 5*fcf*ffi«>ji^.E»«-l 6 

* *SB6B 5 a t LT«V^5 r i 3t*tt 

»ww©a*a*xa*s3Fs t49, 5 a <og£ 

b LT, ±j£Lfc;*A'— /w<^ — ^*ti 4 i:^ 
/V-Vffl 5&fcWBti>]&*EMt*iri 6W^afe[Hl 

[005 5] (ift«i4) H5i4, mmmm^nm^ 

[0 0 5 6] ::©H#fMUK^©«38K*5V'>Ttt:, JlJfc 
Sr»^ U , * 3 # 7 - 

itm 8 *> i tf* ^ y ^ * n u- v x 9 <H£f£-r § „ 

[0 0 5 7] — jfefc, AW3taSStoavMdJ:oT^ffi 

rims. ^<r>mmmm4i*. ±mnmwm 

[oo5 8] (jaunts) igi6{4 % $mmm5<om# 
Mfcm*<om&&myi-i-2>tz#><DWTffimx-ibz> 0 z<om 

[0 0 5 9] ^©H(*:SSIfe^cOg!»jt{C*5V^Tf4, Hi£ 

[0 0 6 0] rro^jg^iditbtf, MOSl7thy 
3x5o fiU p-ng^7th^t-K5ri^f:S^ 



(6) 2002-118245 

10 

[0 0 6 1] (Ht£^ffi6) 0 7 (a) *JJ:UJ|1I7 

tz#><Dmffim&£u±mmx3bz<, ^<DMfr&&m* 

(4, !6»J13©±ffi*SilSS*tR*fc»4*!RJlX«l 9t'S 

[0062] roHraafcsrproRjfifcfe^TH:, JiJS 
10 mteifc&^x* 1b»m3<Dj8j8&. u^h86*atr 

[0 0 6 3] U'^XffiSSB^i^^LT^^X^^yT" 
= 0t4oTt>, ^vX*s*SE«^«l!iB5U**u, ^ 

^)2 1 %^u>XT-f4^v^^ (12 7 (b) 

Kmmi,. zwzt/vHtti&mm 3 ^{-a&n-5„ :© 

^L, #HiS7£fifc:«fc*U4\ w^X9t?{4^v^^Srii 
20 ofcAftfttt, iteS:e3±ffi(Oi«SMIK^fc(47tP^J|XJ3I 

[0 0 6 4] 

^o, *g^tt»rt•e<os^^lB«fet*/J^ls^c«Iie>i^5. 
[mi] (a) ~ (c) itmmmmi<^m»mi^m^<D 

[0 2] *3B^fc«5HflE»«*^-fc*»v^r, AW3t^ 
[H13] *li^tt2©ia«caMft*^«>«lriiSrKi»i-Sfc 

50 [m4] (a) *54t5 (b) nmi&i&m3(Dm&i&mm 



(7) 

11 

[ins] miimm4<Dmft&®.m*<Dmi$,&®.m-tzit 1 *m&mm 
[me] mmmmsnsmntm^m^vLmir^-hL 3 

[0 7] (a) ii%ratt6 0H{MtftX?0*tj£*K 5 
9H-5fc*©Wr»ia-C*>0, (b) li^O±®EjT-fc 
5= 

IB 8] f£*©HfWffc**©*J**W9ii-Sfc»©Wr 
®mT-*>5„ 10 
[0 9] e£*©@{W«*^©*WE*tt9!-*-3fc«>0>»r 

[mi 0] ftfcoBttfcfca^Wfifc&Kw-rafc*© 

[mil] a-^^-^jcov^-cwiwi-sfc*©^ 

[mi 2] **oH(HWfc*-T-teJ3v^r, j»jfc{fc«#± 
RSffiS tft5i^OiaH*i:RWt5fci!)OB-«?jS)5. 

[mi 3] ie*©ia*WHfc3if^-tea3v^-c, auaittiiasT 



#bs? 2002-1 18245 
12 



5 a ##&SS 

6 S^^ttSM 

7 *Mmm*izti* ? y Ks 

8 3pffl{kJi 

9 *?tu->X 
1 0 A^3tSS 

1 1 Ui??. bSM: — Is) 

1 2 **aSIS«ric*t»4fcttar»llt 

1 3 BISrWS- 
1 4 ^A~*-yW^-j/# 
15 ^ 9/V/<9 — >tt 

1 6 aK>&*£*ii# 

1 7 — *m 

1 8 mitwm 

1 9 KS4t«*fcl43t9M3lBI 



[mi ] 



[12] 



[03] 



(a) 




(b) 




(c) 





[08] 




10 > 




^9 












1 









8 

-13 



•5a 



s 


X 


- — 





-8 
-12 

5 
-3 

-5a 




&m 2002-118245 




(9) 



ftffi 2002-1 18245 



[121 4] 



5*0 2 "^fZI "~ 

£-fcte)\> 

□ 

SEES [J 
CCD — \ 

□ 
CCD 







inr 


jo:: 


]□ 


□ 


1 □ 1 


1 □ 


1 □ * 


*" □ 


□ 


□ 



(51) Int. CI. 7 fStS'JfS^ F I 

H 0 4 N 5/335 G 0 2 B 1/10 Z 

HO 1 L 31/02 B 

Ff — 2H048 BA02 BA64 BB13 BB46 

2K009 BB01 CC14 CC42 DD04 DD12 
EEOO 

4M118 AA01 AA10 AB01 BA13 BA14 
CA03 CA40 CB11 GA09 GC08 
GD04 

5C024 CX11 CY47 EX21EX43 GY01 
5F088 AA01 BA10 BB03 JA12 JA14 



